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DETAILED ACTION 
Response to Arguments 

1 . Applicant's arguments filed 1 3 January 2006, with respect to the rejections of 
claims 1, 2, 4, and 8-14 have been fully considered and are persuasive. Therefore, the 
rejection has been withdrawn. However, upon further consideration, new grounds of 
rejection is made, and since this rejection is based on the claims as aimended on 01 
September 2005, this rejection is made FINAL. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are. such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1, 4, 9, 11, and 12 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over by Wilson et al. "Thin-film catalyst layers for polymer electrolyte fuel 
cell electrodes" (hereafter "Wilson") in view of R^B. Moore et al. "Procedure for 
Preparing Solution-Cast Perfluorosulfonate lonomer Film and Membranes" (hereafter 
"Moore") and Wilson 777 (US Patent No. 5,234,777) and Debe et al. (US Patent No. 
6,432,571). 

Regarding claims 1 . Wilson discloses a method of making a membrane electrode 
assembly (MEA) comprising: forming a slurry including an ionomer (Nafion), a carbon 
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electrically conductive material, a Pt catalyst and a glycerol^ solvent mixed with water 
(Section 3.1, first paragraph); applying the slurry onto a substrate (Teflon 
(tetrafluoroethylene/ polytetrafluoroethylene) blank in Fig. 1) which has sufficient 
structural integrity to be reusable (See Figure 1 and protocol step 4 on page 3); drying 
or removing the applied slurry in protocol step 5 on page 3 to form a film; bonding the 
film to the membrane (See Figure 1 , step d); and peeling the Teflon blank from the film. 
(Figure 1.) 

Moore discloses using solvents which have lower boiling points and, as set forth 
in Wilson '777, these solvents yield equivalent properties to glycerol solvents, but at 
lower process temperatures. (See p. 2549 of Moore; Col. 6, lines 50-66 of Wilson 777.) 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to use a solvent having a lower the boiling point, such as within the 
range of 100°C and 200°C, because Moore teaches the feasibility of using a solvent 
having a lower boiling point and, as stated in Wilson '777, the use of using lower boiling 
point solvents results in lower processing temperature. 

Wilson is silent as to specific thickness values for the Teflon substrate. However, 
Debe et al. discloses transferring a catalyst subassembly, including using a Teflon 
substrate having a thickness of 50 micrometers (column 23, lines 50-54). It would have 
been obvious to one of ordinary skill in the art at the time the invention was made to use 
the thickness value taught by Debe et al. with the Teflon blank disclosed by Wilson. 



' Glycerol has a boiling point 290°C. 
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The motivation would have been to allow for easy peeling of the Teflon substrate from 
the catalyst subassembly (Debe et al.; Col. 23, lines 62-65). 

Regarding claim 4 . the substrate blank is Teflon and Teflon meets the criteria of 
having a suitable surface energy. Furthermore, it is known that Teflon has a low 
surface energy within the claimed range. 

Regarding claim 9 . hot pressing of the catalyst/blank onto the membrane is 
performed at temperatures above the glass transition temperature of Nafion, which is 
105°C. (Protocol step 5, page 3.) 

Regarding claim 11 . the electrically conductive material is carbon and the 
catalyst is platinum. . 

Regarding claim 12 . the ionically conductive material is Nafion which is a trade 
name for a pefluorosulfonate ionomer. 

4. Claims 2, 13, and 14 is rejected under 35 U.S.C. 103(a) as being unpatentable 
over Wilson in view of Moore, Wilson '777, and Debe et al. as applied to claim 1 above, 
and further in view of Tou (U.S. Patent No. 5,51 8,831 ). 

Wilson does not disclose the step is of cleaning the substrate after peeling the 
substrate from the film with a solvent. Wilson teaches that prior to using the blank upon 
which the catalyst film is formed, the substrate is first cleaned. 

Tou teaches that he substrate surface should be clean (free from contamination). 
It can be cleaned by washing with an alcohol solvent such as isopropanol orO methanol 
prior to application of the polymer/catalyst layer. Thus removing dirt, contaminants, and 
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additives, including wetting agents from the surface. (See paragraph bridging columns 
7 and 8). 

The motivation for cleaning the substrate surface with a solvent such as 
methanol prior to using the substrate is that it provides a clean surface upon which the 
catalyst layer can be deposited. Therefore it would have been obvious to one of 
ordinary skill in the art at the time the claimed invention was made based on the 
teachings of Tou to modify the teachings of Wilson by cleaning the substrate prior to 
use or reuse since it would have provided a clean surface upon which the catalyst layer 
would have been deposited on. 

5. Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Wilson in 
view of Moore, Wilson 777, and Debe et al. as applied to claim 1 above, further in view 
of Sompalli et al. (US Patent No. 6,524,736). 

Wilson discloses using a glycerol and water solvent mixture, but it would have 
been obvious to one having ordinary skill in the art at the time the invention was made 
that additional solvents could be used as solvents and their properties are known to an 
artisan. Moore and Wilson 777 disclose dimethyl sulfoxide as a possible solvent. 
Moore also suggests ethylene glycol as a choice. As set forth in Moore, the artisan 
appreciates advantages exist for using different solvents. Moore suggests dimethyl 
sulfoxide (DMSO) and ethanol as alternatives to glycerol. Sompalli discloses that well 
known alternatives to ethanol is n^butanol. (Col. 8, lines 21-65.) 

It would have been obvious to one having ordinary skill in the art at the time the. 
invention was made that the solvents disclosed in Moore are not the only solvents with 
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a boiling point lower than 200°C which can be used. It is within the purview of the 
iartisan to using different solvents, such as n-butanol which is disclosed in Sompalli. 
6. Claim 1 0 is rejected under 35 U.S.C. 1 03(a) as being unpatentable over Wilson 
in view of Moore, Wilson '777, and Debe et al. as applied to claim 1 above, and further 
inviewofGrot(U.S. patent No. 5,330,860). . 

VVilson in view of Moore, Wilson '777, and Debe et al. does not disclose how the 
material is coated onto the substrate. 

Grot teaches using transfer catalyzation wherein an electrode ink comprising a 
platinum catalyst on a carbon supporting material is printed on a suitable substrate, 
such as TEFLON. RTM. or paper, it has been possible to form electrodes containing as 
little as 0.2 mgm/cm.sup.2 of precious metal. In particular, these electrodes, which are 
essentially decals formed from a supported platinum catalyst electrode ink are painted 
or sprayed on the substrate and then dried and hot pressed onto ion exchange 
membranes. This so-called decal process of applying the electrode ink to th.e surface of 
the membrane has been successful but involves the arduous process steps of forming 
the electrode decal and then transferring it to the membrane. (See paragraph bridging 
columns 2 and 3). . 

It would have been obvious to one of ordinary skill in the art at the time the 
claimed invention was made to coat the substrate in Wilson by printing or spraying the 
coating onto the substrate as taught by Grot '860 because it would have provided 
efficient and effective process for forming the catalyst layer onto the substrate to fomri a 
film. 
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Response to Arguments 

7. Applicant's arguments with respect to claims 1 , 2,4, and 8-14 have been 
considered but are moot in view of the new ground(s) of rejection. 

8. With respect to applicant's argument that the Teflon blank disclosed by Wilson is . 
not reusable, examiner disagrees. When modified by the teachings disclosed in Debe 
et al., the Teflon blank of Wilson meets the claimed limitations of the substrate disclosed 
in claim 1 . Since the prior art teaches using the same type of substrate as the applicant 
{i.e. polytetrafluoroethylene) with the same thickness {i.e. 50 micrometers), and there is 
nothing in the claims which distinguishes applicant's substrate from the one used in the 
teachings of the prior art, it is the examiner's position that this feature is shown in the 
prior art applied. Applicant specifically lists polytetrafluoroethylene as an option for the 
material of the substrate. Since the material used as the modified substrate in Wilson is 
the same applicant uses, it is inherently reusable as set forth in the rejection using 
Wilson in view of Moore, Wilson '777, and Debe et al. 

9. As to applicant's assertion that the there is no disclosure in these references of 
non-porous substrates, examiner disagrees. "Non-porous" is a relative term of degree, 
and holds little distinction without a porosity reference value disclosed in the claimed 
subject matter. The Teflon disclosed by the prior art is a relatively nonporous material. 
If applicant believes the term "non-porous" establishes patentability, examiner 
encourages a porosity reference value to be included in the claimed subject matter. 
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10. With respect to applicant's argument that the presently claimed invention does 
not require application of a mold release, it is noted that the features upon which 
applicant relies (i.e., absence of a mold release) are not recited in the rejected claim(s). 
Although the claims are interpreted in light of the specification, limitations from the 
specification are not read into the claims. See In re Van Geuns, 988 F.2d 1 181 , 26 
USPQ2d 1057 (Fed. Cir. 1993). 

1 1 . Consequently, claims 1,2,4, and 8-14 remain rejected under Wilson in view of 
various secondary references. 

Conclusion 

12. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. U.S. Patent No. 6,524,736 to Sompalli et al. discloses a 
microporous Teflon support (col. 6, lines 10-50). Once dried, this microporous support 
would not contain any slurry particles. Sompalli et al. demonstrates percent weight 
difference of a substrate after transfer of a slurry is not an accurate measure of porosity. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kimberly K. McClelland whose telephone number is 
(571) 272-2372. The examiner can nomially be reached on 8:00 a.m.-5 p.m. Mon-Fri.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Chris A. Fiorilla can be reached on (571)272-1187. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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